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PREFACE 


This  Test  and  Demonstration  Report  presents  the  Test  Plan  and  the 
results  of  the  tests  performed  on  SLEEP  Inverter,  Gulton  Model 
EMIR302. 

The  objective  of  the  overall  program  is  to  design,  develop,  fabri¬ 
cate  and  test  the  120V,  60  to  400Hz,  3.75KVA  SLEEP  Inverter  in 
accordance  with  the  requirements  of  U.  S,  Army  Mobility  Equipment 
Research  and  Development  Command  Specification  EED  76  022501. 

The  program  is  being  conducted  as  authorized  under  the  U.  S*  Army 
Mobility  Equipment  Research  and  Development  Command  Contract  No. 
DAAK70-77-C0012. 


x 


DISCUSSION 

The  tests  were  performed  per  Test  Plan  with  the  results  recorded 
on  applicable  data  sheets.  The  Test  Plan  is  located  on  the  follow 
ing  pages.  The  completed  test  data  sheets  are  located  in  Appendix 

I. 


Summary  of  Tests 


Test 

Data  Sheet 

App  I,  Page... 

Remarks 

1. 

Insulation  Resistance 

1 

Passed 

2. 

Voltage  Adjustment 

2  thru  7 

Passed 

3. 

Voltage  Unbalance  with 
Unbalanced  Load 

8 

Passed 

4. 

Long  Term  Voltage  and 
Frequency  Stability 

9 

Passed 

5. 

Frequency  Stability  and 
Transient  Response 

10 

Passed 

6. 

Voltage  Dip  and  Rise  for 
Rated  Load 

11  thru  14 

Passed 

7. 

High  Temperature 

15  thru  20 

Passed 

8. 

Voltage  Waveform 

21,22 

Passed 

9. 

Short  Circuit 

23 

Passed 

10. 

Voltage  Modulation 

24 

Passed 

11. 

DC  Content  of  Output 
(See  Note  1) 

— — 

12. 

Efficiency  Test 

26  thru  33 

NOTE  1:  The  DC  Content  of  Output #Test  11,  was  not  performed 
because  the  GFE  filter  was  not  available  at  the  time  of  test. 
This  test  will  be  performed  by  personnel  at  Ft.  Belvoir. 


The  results  of  the  test  indicate  the  Inverter  performed  within 
the  required  specifications  and  design  goals.  4/. tXyJ~ 


EMIR302  TEST  PLAN 


3 

1.0  INSULATION  RESISTANCE 


1.1  Apply  a  megger,  set  for  200VDC,  between  unit  terminal  LO  and 
unit  chassis. 


1.2  Repeat  paragraph  1.1  for  LI,  L2,  L3,  +input  and  -input  terminals, 
except  when  applying  voltage  to  +input  and  -input,  set  megger  to 
100VDC.  Record  the  insulation  resistance  after  megger  voltage 
has  been  impressed  for  1  minute. 


NOTE:  Input  voltage  for  tests  of  paragraphs  2.0  through  10.0  shall  be  40VDC. 

2.0  VOLTAGE  ADJUSTMENT 


2.1  y Operate  unit  at  rated  voltage  and  rated  load  with  outputs 

connected  in  30,  4  wire  configuration  until  unit  stabilizes. 
Frequency  shall  be  60Hz. 

2.2  When  stabilization  has  been  obtained,  record  readings  on  Data 

Sheet  2.  ‘ 

2.3  Remove  load  and  record  readings. 

2.4  Adjust  terminal  voltage  for  10%  above  rated  voltage  and  record 
readings. 

2.5  Apply  rated  load  and  record  readings. 

2.6  Remove  load  and  adjust  terminal  voltage  for  maximum  attainable 
voltage.  Record  readings. 

2.7  Apply  rated  load  and  record  readings. 

2.8  Adjust  terminal  voltage  for  10%  below  rated  voltage  and  record 
readings . 

2.9  Remove  load  and  record  readings. 

2.10  Repeat  2.2  through  2.8  for  10,  3  wire  and  10,  2  wire  voltage 
connection. 

2.11  Repeat  2.1  through  2.10  at  frequency  of  400Hz. 


3.0  VOLTAGE  UNBALANCE  WITH  UNBALANCED  LOAD 


3.1  Operate  unit  at  rated  voltage  and  no  load  in  30,  4  wire  con¬ 
figuration.  Frequency  shall  be  60Hz. 

3.2  Apply  unbalanced  load  to  L1-L2  and  record  readings. 

-1- 


A 


3.3  Apply  unbalanced  load  to  L2-L3  and  record  readings. 

3.4  Apply  unbalanced  load  to  L3-L1  and  record  readings. 

3.5  Repeat  3.1  through  3.4  at  400Hz  frequency. 

4.0  LONG  TERM  VOLTAGE  AND  FREQUENCY  STABILITY 

4.1.  Unit  shall  operate  in  the  parallel  mode.  Operate  unit  at  rated 
voltage  and  rated  load.  Frequency  shall  be  60Hz.  Record 
readings  every  10  minutes  until  unit  has  stabilized. 

4.2  After  unit  has  stabilized,  record  readings  every  30  minutes 
for  2  hours. 

4.3  After  2  hours,  remove  load  and  allow  unit  to  stabilize. 

4.4  When  unit  has  stabilized,  record  readings  every  30  minutes 
for  2  hours. 

4.5  After  2  hours,  apply  the  following  load  conditions  for  a 
minimum  of  40  sec. 


1) 

Rated  Load 

4) 

No 

Load 

2) 

No  Load 

5) 

Rated  Load 

3) 

Rated  Load 

6) 

No 

Load 

4.6  Determine  frequency  and  voltage  stability  by  comparing  readings 
&  at  time  0  with  maximum  excursion  from  these  readings. 

5.0  FREQUENCY  STABILITY  AND  TRANSIENT  RESPONSE 

5.1  Unit  shall  operate  in  the  parallel  mode.  Frequency  shall  be  60Hz. 
Operate  unit  at  rated  voltage  and  rated  load  until  unit  stabi¬ 
lizes. 

5.2  After  stabilization  operate  unit  at  each  load  condition  shown 
on  Data  Sheet  5  for  a  minimum  of  40  sec. 

5.3  Display  one  cycla  of  voltage  waveform  on  scope  and  observe 
change  in  frequency  of  waveform  when  load  is  changed.  Use 
formulas  on  Data  Sheet  6  to  compute  undershoot  and  overshoot. 

5.4  Set  frequency  meter  to  .1  sec  sample  rate  to  observe  frequency 
recovery  after  a  load  change.  Record  readings. 

6.0  VOLTAGE  DIP  AND  RISE  FOR  RATED  LOAD 

6.1  Unit  shall  ooerate  in  the  30,  4  wire  mode.  Allow  unit  to  stabi¬ 
lize  at  rated  load  and  rated  voltage.  Frequency  shall  be  60Hz. 


-2 


1 

K- 

6.2 

Remove  the  load  and  photograph  the  voltage  transient  rise  re- 

K~ 

< 

suiting  for  one  phase.  Record  recovery  time. 

m.  7 

6.3 

Reapply  the  load  and  photograph  the  voltage  transient  dip  re- 

i 

suiting.  Record  recovery  time. 

r? 

NOTE:  Perform  6.2  and  6.3  for  each  phase,  photographing  one 

1  *, 

rise  and  one  dip  per  phase  (6  photos) . 

i 

6.4 

Operate  unit  in  the  parallel  mode.  Remove  the  load  and  photograph 
the  total  output  voltage  transient  rise  (1  photo) .  Record 

recovery  t ime . 

■. 

6.5 

Reapply  the  load  and  photograph  total  output  voltage  transient 
dip  (1  photo) .  Record  recovery  time. 

i 

6.6 

Compute  rise  and  dip  from  formulas  on  Data  Sheet. 

7.0 

HIGH 

TEMPERATURE 

: 

7.1 

Place  unit  in  chamber  and  stabilize  chamber  at  +125°F. 

7.2 

Operate  unit  at  rated  voltage  and  rated  load.  Frequency  shall 

3 

be  400Hz . 

*  ’ 

7.3 

Repeat  paragraphs  2.0,  4.0,  5.0,  6.0.  Use  Data  Sheet  7  to 
record  results  for  paragraph  2.0,  use  duplicate  data  sheets 

*• 

i  ^.o 

4,  5  and  6  to  record  results  of  paragraphs  4.0,  5.0,  and  6.0. 

VOLTAGE  WAVEFORM 

8.1 

Unit  shall  operate  in  the  parallel  mode.  Operate  unit  at  rated 
voltage  and  rated  load.  Frequency  shall  be  60Hz. 

■ 

8.2 

Read  and  record  all  harmonics  in  excess  of  .05%  of  the  funda- 

■ 

mental.  Scan  all  harmonics 'to  50th  harmonic. 

8.3 

Photograph  waveform. 

8.4 

Read  and  record  maximum  deviation  factor. 

* 

8.5 

Repeat  8.2  through  8.4  for  1/2  rated  load,  no  load  and  rated 

at  .8PF. 

?; 

8.6 

Repeat  8.1  through  8.5  at  400Hz  frequency. 

9.0 

SHORT 

CIRCUIT 

* 

9.1 

Operate  unit  at  rated  voltage,  rated  load,  60Hz.  Voltage 
connection  shall  be  10,  2  wire.  Record  voltage  and  current. 

V 

9.2 

Apply  L1-L0  short  for  10  sec.  Record  short  circuit  current. 

9.3 

Change  voltage  connection  to  10,  3  wire.  Record  voltage  and 

i  ... 

currents . 

-3- 
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9.4  Apply  Ll-LO,  L2-LO,  L1-L2  short  for  10  sec.  Record  LI  and  L2 
short  circuit  currents. 

9.5  Change  voltage  connection  to  30,  4  wire.  Record  voltages  and 
currents. 

9.6  Apply  Ll-LO,  L2-L0,  L3-L0  short  for  10  sec.  Record  short 
circuit  currents. 

9.7  Repeat  9.1  through  9.6  at  400Hz. 

10'.  0  VOLTAGE  MODULATION 

10.1  Operate  unit  at  rated  voltage  and  rated  load.  Voltage  connec¬ 
tion  shall  be  30,  4  wire.  Frequency  shall  be  60Hz. 

10.2  Take  photograph  of  top  of  sine  wave  to  observe  voltage  modu¬ 
lation  between  adjacent  peaks.  Record  displacement  between 
adjacent  peaks. 

10.3  Repeat  10.2  for  no  load  and  rated  at  .8PF. 

10.4  Repeat  10.2  and  10.3  for  10,  3  wire  and  10,  2  wire  connection. 

10.5  Repeat  10.2  through  10.4  at  400Hz  frequency. 

11.0  DC  CONTENT  OF  OUTPUT 

11.1  Connect  the  GFE  filter  between  the  Inverter  output  and  the  load 
in  parallel  mode  configuration. 

11.2  Operate  unit  at  1/2  rated  load  and  40VDC  input.  The  output 
frequency  shall  be  60Hz. 

11.3  Measure  and  record  the  DC  content  of  the  AC  output  using  the 
digital  voltmeter  for  each  output  phase. 

11.4  Repeat  11.3  at  N/L,  rated  and  .8PF  rated. 

11.5  Repeat  11.2  and  11.3  at  400Hz  output  frequency. 

12.0  EFFICIENCY  TEST 

12.1  Record  the  data  as  required  by  Data  Sheet  12. 

12. 2  Calculate  output  power,  power  factor  and  efficiency.  Use 
formulas  state  on  Data  Sheet  12. 


1.  INSULATION  RESISTANCE 


sk,  £7£l2. 


TERMINAL 

TO  CHASSIS 

INSULATION  RESISTANCE 

MEGGER  VOLTAGE 

LO 

200V 

LI 

200V 

L2 

y  /C4 

200V 

L3 

y  /to  c 

200V 

+  INPUT 

C 

10  0  V 

-  INPUT 

100V 

>10MEG 


X-| 


2.  VOLTAGE  ADJUSTMENT 


(Output  Connected  in  10,  3  Wire  Operation) 


LOAD 

VOLTAGE 

CURRENT 

FREQ 

\\v 

LI— L0 

L2-L0 

L3-L0 

LI 

L2 

L3 

Ll-I  0 

RATED 

mm 

/2e>-'2- 

- 

m 

H.TZ 

- 

6t>.cZ 

B9H 

/**•/ 

- 

m 

H 

B 

Mj 

mm 

wm 

- 

m 

19 

B 

S3£i 

RATED 

J3I.Z 

wm 

- 

m 

m 

B 

£OU>r> 

IBB 

- 

& 

m 

B 

BBS 

RATED 

133% 

wm 

- 

m 

— 

Mi 

m 

RATED 

S68-6 

- 

m 

JUSuTa 

MB 

wm 

/Off 

- 

o 

D 

B 

m 

ADJUSTM 

REGULAT 


NT 

ON 


±10% 

2% 


60Hz  ±.3Hz 


iEl 

'll 


2.  VOLTAGE  ADJUSTMENT 


(Output  Connected  in  10,  2  Wire  Operation) 


LOAD  . 

VOLTAGE 

CURRENT 

FREQ 

BBSS 

LI— L0 

L2-L0 

L3-L0 

LI 

L2 

|  L3 

L1-L0 

RATED 

— 

m 

■ 

6o-o  f 

warn 

tzo-o 

. 

H 

■ 

■ 

60-00 

mm 

wm 

B 

■ 

RATED 

mm 

M  ■ 

m 

■ 

■ 

6o-o0 

mm^i 

o 

■ 

■ 

IllSS 

RATED 

wm 

SB 

■ 

■ 

RATED 

/(>$-& 

m 

■ 

■ 

^¥5 

/09J 

— 

- 

m 

m 

m 

* 

ADJUSTMENT  ±10%  60Hz  ±.3Hz 
REGULATION  2% 


•jp*.  (§}  ^ 


2.  VOLTAGE  ADJUSTMENT 


(Output  Connected  in  30,  4  Wire  Operation) 


LOAD 

VOLTAGE 

CURRENT 

FREQ 

BBSS 

LI— L0 

L2-L0 

L3-L0 

LI 

L2 

L3 

L1-L0 

RATED 

mm 

mm 

msx 

m 

m 

m 

mm 

mm 

mm 

mm 

o 

m 

m 

sss-ti 

■jM| 

JB9M 

mm 

B 

a 

m 

2M.43 

RATED 

I SH 

PHS1 

mm 

m 

m 

m 

*/**>.** 

mm 

IfflH 

mm 

B 

P9 

0 

299.94 

RATED 

mm 

JBSBt 

/3s:S 

BH 

m 

9.lo 

34+4  7 

RATED 

fSSBi 

fdS-Z. 

HR 

7.  SO 

m 

V^-43 1 

/0&4 

/C7.J 

B 

a 

B 

SS81I 

ADJUSTMENT  ±10%  400Hz  ±2Hz 

REGULATION  2% 


2.  VOLTAGE  ADJUSTMENT 


(Output  Connected  in  10,  3  Wire  Operation) 


LOAD 

VOLTAGE 

CURRENT 

FREQ 

HSBS 

L1-L0 

L2-L0 

L3-L0 

LI 

L2 

L3 

L1-L0 

RATED 

IBfl 

H 

m 

m 

mu 

HBI 

//f  r 

H 

El 

■ 

m 

Ml 

wm 

/33.6 

0 

a 

ML 

RATED 

/3JI 

•• 

Si 

m 

m 

fflH 

WBi 

ws\ 

mpi 

n 

m 

■ 

SB! 

RATED 

wm 

RSK1 

Si 

fSS! 

399.44 

RATED 

/of;! 

/07.P 

m 

HR 

ms 

(91181 

/*7<9 

/o7»3 

o 

■ 

ADJUSTMENT  ±10%  400Hz  ±2Hz 

REGULATION  2% 


2.  VOLTAGE  ADJUSTMENT 


(Output  Connected  in  10,  2  Wire  Operation) 


LOAD 

VOLTAGE 

1 

CURRENT 

FREQ 

BBSS 

L1-L0 

L2-L0 

L3-L0 

LI 

L2  j 

L3 

L1-L0 

RATED 

_ 

m 

■ 

*/**.o( 

1 Wk 

19 

■ 

mm 

mm 

m 

■ 

fiffl 

RATED 

mm 

m 

■ 

mm 

tss^.z. 

m 

■ 

RATED 

ms 

_ 

■ 

RATED 

mm 

m  - 

— 

■ 

Hff 

Hi 

/t 97-7 

— 

— 

Q 

■ 

ADJUSTMENT  ±10%  400Hz  ±2Hz 

REGULATION  2% 


3.  VOLTAGE  UNBALANCE  WITH  UNBALANCED  LOAD 
(Output  Connected  in  30,  4  Wire  Operation) 


LOAD 

L1-L2 

LOADED 

L2-L3 

LOADED 

L3-L1 

LOADED 

L1-L2 

LOADED 

L2-L3 

LOADED 

L3-L1 

LOADED 

VOLTAGE 

CURRENT 

FREQ 

LI-L0 

L2-L0 

L3-L0 

LI 

L2 

L3 

L1-L0 

f&.T-  I KLO-O 


//*.* 


40) 


400 


t-$2.  400 


G 


4.  LONG  TERM  VOLTAGE  AND  FREQUENCY  STABILITY 

(Output  Connected  in  Parallel  Mode  of  Operation) 


TIME 


LOAD 


RATED 


RATED 


10  MIN 


2.0  MIN 


3.0  MIN  RATED 


STABILIZED!  RATED 


RATED 


30  MIN 


1  HR 


RATED 


RATED 


VOLTAGE 


CURRENT  FREQ 


3 


/+20  >  o 


2  HR 


STABILIZED 


0 


30  MIN 


1 

HR 

2 

HR 

40 

SEC 

40 

SEC 

40 

SEC 

40 

SEC 

40 

SEC 

RATED 


RATED 


RATED 


RATED 


//?.? 


.  o 


5.  FREQUENCY  STABILITY  AND  TRANSIENT  RESPONSE 

(SHORT-TERM) 

(Output  Connected  in  Parallel  Mode  of  Operation) 
OVERSHOOT  j UNDERSHOOT 


LOAD 

FREQ' 

RECOVERY  FREO  : 

RECOVERY 

FREQ 

RATED 

i 

•• 

T^TT 

1 

4 

A6.o  a 

N/L 

.<a%! 

4.IS 

1  -  i 

RATED 

-  i 

| 

4- 

i 

UfO.6  Z 

N/L 

I 

-4.  IS 

i  -  i 

j 

RATED 

-  i 

! 

“T 

N/L 

.•ffci 

/  s 

;  i 

t  -  i 

— 

_L 

RATED 

j 

;.o5’7i  I 

•  /S’ 

i 

NA 

.rs 

!  -  i 

j«5-*** 

! 

3/4  RATED  ! 

j 

__  | 

«» 

1  '63%  • 

NA  • 

.o57;! 

4.  /  ^ 

i  -  1 

3/4  RATED' 

i 

i  .63%: 

#4.  f5 

1^0-^/ 

NA  ! 

<._!S 

i  _  } 

3/4  RATED1 

i 

—  ! 

i.sjpj 

<4#/S 

\M-ef 

N/L  ! 

<4.  t  5 

» 

—  ! 

I  SA  M 

1/2  RATED' 

1 

—  1 

.o'?#! 

<4.  f5 

1  £r4  -O  O 

N/L 


c./s 


1/2  RATED?  -  T 


N/L 


1/2  rated! 


N/L 


1/4  RATED 


(•i7o 


N/L 


1/4  RATED 


-N/k 


1/4  RATED 


-  1 


,oa7#t  <£..  IS  \  OpO  OC 


.oj?1  \&0'0O 


^Lv/.S 


z:.  i  s 


N/L  -j,ft*7» 


[RATED  ! 


N/L 


*S~7# 


•»j7< 


z:.  /  g 


4,  t  $ 


Jrt:99. 


z:./^ 


•®5 


s4.9* 


ktbJPC U 


JEg.vfl.ft 


<£,/S 


JtSL&L 


£5L£1 


JtAd&Z. 


SiiAl 


kP±Ol\ 


SMI 


yf- 

1' 10 


UNDERSHOOT:  4% 
OVERSHOOT:  4% 

RE  '.'VERY:  4SEC 
FR  !.  STABILITY:  0.5' 
FR  2  RANGE: 


OHz:  ±.3Hz 

4  OHz:  ±2Hz 


RATED 

N/L 

RATED 


/^fi 


REMOVE  LOAD 


tb 


DEFINITIONS  OF  SYMBOLS 
USED. ON  DATA  SHEET  6 


L 


Steady-state  voltmeter  reading  at  no  load 
prior  to  applying  load  and  after  removing 
load. 

Calculated  voltage  dip  during  the  transient 
period. 

Steady-state  voltmeter  reading  after  appli¬ 
cation  of  load. 

Measured  minimum  peak-to-peak  amplitude  of 
the  AC  voltage  trace  during  the  transient 
period  following  load  application. 

Measured  amplitude,  peak-to-peak  for  AC, 
of  the  steady-state  voltage  after  load 
application. 

Calculated  voltage  rise  during  the  transient 
period. 

Measured  maximum  peak-to-peak  amplitude  of 
•the  AC  voltage  trace  during  the  transient 
period  following  load  removal. 

Measured  amplitude,  peak-to-peak  for  AC,  of 
the  steady-state  voltage  after  removing  load. 


V_  -*=  Steady-state  voltmeter  reading  prior  to 

"RMs  removing  load. 
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.  ,,  .,.J|I  ■  '  'J-H’-V  ’ 

:  '-'l*1'  ii  .iiiii’iiii  .i:*!il!i!i  tliiiiijii!  iiNnlfl  fflilip Sll 


1 


/c# 


L  &  wm 


SljgWKailSWi" 


•  '-"Zs-'Vf*, 


UrJJy  P?  *2  ^ 


40VJ  c 


jo 


6oM~z 


i  ,Z 


A/l.  Tb 


&  H* 


.7- 


2.  VOLTAGE  ADJUSTMENT  {/f/dfi/  7~£nf>) 


(Output  Connected  in  10,  3  Wire  Operation) 


LOAD 

VOLTAGE 

CURRENT 

FREQ 

LI— LO 

L2-L0 

L3-L0 

LI 

L2 

L3 

LI— LO 

RATED 

^.0 

m m 

_ 

19 

/c.a 

H 

m 

mm 

mi 

MS 

-  _ 

m 

m 

H 

555? 

mm 

mm 

m 

m 

B 

S3® 

1  RATED 

mm 

w 

m 

m 

B 

mu 

mn 

i mm 

«— * 

m 

K9 

B 

-SB 

RATED 

053 

/3Y.6 

" 

W 

m 

IS! 

B 

SSB 

RATED 

HR 

/C7.7 

wn 

ffl 

B 

mu 

fm 

HH 

1 

B 

HI 

B 

K1 

ADJUSTMENT  ±10%  400Hz  ±2Hz 

REGULATION  2% 


4.  LONG  TERM  VOLTAGE  AND  FREQUENCY  STABILITY  (///£.*  7~e*p) 

(Output  Connected  in  Parallel  Mode  of  Operation) 


TIME 

LOAD 

0 

RATED 

10  MIN 

I  ■ 

!  RATED  ! 

20  MIN 

RATED 

3.0  MIN 

RATED  i 

'ABILIZEDl 

1  RATED  j 

0 

. t 

RATED  * 

MIN 

RATED  ! 

HR 

RATED  { 

1/2  HR  ! 

I  RATED  * 

HR  1 

I  RATED  ’ 

.bilized! 

N/L 

0 

n/l 

MIN 

N/L 

HR 

N/L 

/2  HR 

N/L 

HR 

N/L 

40  SEC 

RATED 

40  SEC 

N/L 

40  SEC 

RATED 

40  SEC 

N/L 

40  SEC 

RATED 

40  SEC 

N/L 

VOLTAGE 

7ZES. 

//  ?.  9 


//9.9 

ASo.a 


CURRENT 

Hjlj_ 

<ls*' 

JPS.c 

JS.c 


APc-  Q, 

//9.  ? 


<2> 

JSJP.O 

0 


FREQ 

4<flg ,  /o 

5 tea.*  *2. 
yaa.  cp 

ycc  l£>  9 

Vtc ,  // 
Vac.#*) 


</.9 

1  Yea  ap 

>9.e> 

A/a  a*  cry 

0 

3?%9l 

0 

1222Z 

0 

399  9? 

c 

*??•?? 

a 

399  ?3 

£> 

39991 

0 

C> 

199.93 

'Asa.  £>7 

'2Z2L 

sag  <9? 
\99  9? 


VOLTAGE  REGULATION:  2%,  VOLTAGE  STABILITY:  2%,  FREQ.  STABILITY:  1% 


FREQUENCY  STABILITY  AND  TRANSIENT  RESPONSE  V///CM  I 

(SHORT-TERM) 

(Output  Connected  in  Parallel  Mode  of  Operation)  j 


OVERSHOOT 


UNDERSHOOT 


LOAD 


RATED 


RATED 


RATED 


RATED 


3/4 RATED 


3/4  RATED 


3/4  RATED' 


RECOVERY  FREQ  :  RECOVERY  '  FRE 


tm  ./s 


IBHI 


<  ,/S 


i  <V  S 


v.  ,/s 


4./s 


S  woa. 


s'  ,/S  { 


UNDERSHOOT: 4% 
OVERSHOOT:  4% 
RECOVERY:  4SEC 
FREQ.  STABILITY: 0.5% 
FREQ  RANGE: 


400Hz 


1/2  RATED'’  -  !  I  ,o3?. i  uf./r 


<./jr 


1/2  RATED'  -  I  .  /s 


3%  I  c  vs 


1/2  RATE 


1/4  RATED 


IH53I 


1/4  RATED 


«0/% 


1/4  RATED 


RATED 


RATED 


<./s 


4?  ,/S 


RATED 


REMOVE  LOAD 


VOLTAGE  WAVEFORw  -  SINGLE  VOLTAGE  HARMONIC 
(Output  Connected  in  Parallel  Mode  of  Operation) 


! 


8.  VOLTAGE  WAVEFORM  -  DEVIATION  FACTOR 

(Output  Connected  in  Parallel  Mode  of  Operation) 


OUTPUT  DEVIATION 

LOAD 

wsm 

RATED 

60 

3S-  % 

EHRWjSI 

N/L 

zlc  7o  . 

RATED  .8PF 

RATED 

400 

*2.  /o<7o 

1/2  RATED 

/  ^4% 

N/L 

RATED  .8PF 

J.2?, 

7 A 


9.  SHORT  CIRCUIT 


I  VOLTAGE 


VOLTAGE  CONNECTION!  FREQ  Il1-L2|.  L1-L0 


SHORT  CIRCUIT 
CURRENT  CURRENT 


-  2 

WIRE 

-  3 

WIRE 

-  4 

WIRE 

-  2 

WIRE 

-  3 

WIRE 

-  4 

WIRE 

60HZ 


V-Y*- 


jL>e.o 


IB 


LI  L2  L3  LI  L2 1  L3 


*./ 


II 


i 


J 


10.  VOLTAGE  MODULATION 


VOLTAGE  MODULATION 


LOAD 

FREQ 

L1-L2 

L2-L3 

L3-L1 

L1-L0 

L2-L0 

L3-L0 

RATED 

*2V 

/£/ 

/■<// 

•SI/ 

.ft/ 

.sr/ 

60Hz 

mm 

,X\/ 

.2.V 

mm 

•  */ 

•  if/ 

RATED  . 8PF 

2/ 

A  6/ 

//V 

ft/ 

.Cl/ 

/.Zl/ 

RATED 

HWI 

j.c/ 

*1/ 

/.2t/ 

/.Zt/ 

/•fS 

400Hz 

— 

•2V 

mm 

*/f/ 

.n/ 

*2/ 

RATED  .8PF 

/f/ 

1 

/Of/ 

/W 

/.£(/ 

/Of/ 

OLTAGE  CONNECTION  LOAD 


RATED 


10-3  WIRE 


RATED 


RATED  .8PF 


60Hz 


400Hz 


VOLTAGE  MODULATION 


2 


mnm 

*<// 

•91/ 

•  // 

•  // 

.// 

*6.1/ 

*s/ 

*61/ 

/*3t/ 

•9/ 

WBSBM 

*// 

•  /i/ 

* /f/  I 

■9991 

/*/{/ 

mm 

OLTAGE  CONNECTION  LOAD 


RATED 


60Hz 


400Hz 


VOLTAGE  MODULATION 


LI  -  LO 


•// 


*ST/ 


./v 


X -v*- 


11.0  DC  CONTENT  OF  OUTPUT 
(With  Filter  on  Output) 


AW 


(Output  Connected  in  Parallel  Mode  of  Operation) 


DC  CONTENT  OF 
OUTPUT 


OUTPUT 

FREQ 

LOAD 

COND 

60 

RATED 

60 

1/2  RATED 

i 

60 

N/L 

60 

RATED 

.  8PF 

400 

RATED 

400 

1/2  RATED 

400 

N/L 

400 

RATED 

• 

.8PF 

12.0  EFFICIENCY 


AT:  40VDC  INPUT 

60Hz  OUTPUT  FREQ 


INDUCTIVE 
LOAD 


(Output  Connected  in  30,  4  Wire  Operation) 
!•'  LOAD  CONDITION  I  1/4  RATED  I  1/2  RATEdI  3 


JJ.  VOLTS 

y.  DC  INPUT  AMPS 

[- _ WATTS 

[■AC  OUTPUT 
3  VOLTS  (Vl)  L2-L0 

f.! _ L3-L0 

’  L1-L0 

:  AC  OUTPUT  *“*  _  _  n 
|  VOLTS  (v2)  ■Uu^~LU  - 
SJR _ _  -L3-LO 

v-  LL1 _ 


1/4  RATED 
UNITY 

yo.o 

2/ 

m.d 


,  AC  OUTPUT  ,  T _ 

‘  AMPS  — - 

| - 

i  LI 

\  TRUE  POWER  rr 

;  (V-.A)  - 

_ L3 

■  APPARENT  LI 

POWER  _  i 

-  (V.A)  -^2 - 

; _ L3 

p.p.  LI  . 

i  vi-a 

TOTAL  TRUE  POWER 
TOTAL  APPARENT  PWR 
i  EFFICIENCY  (%) 


\  TRUE  power 
(V2*A) 

■  APPARENT 
POWER 
~  (V^A) 


P.F. 

V^A 

^  Vj*  A 


1/2  RATED 
UNITY 

3/4  RATED 
UNITY 

4/0.6 

■07,0 

>  0 

J2&C0.6 

_ 

— 

r 

/JXO.l 

/<?*>’*- 

/3»aS 

t/.iS. 

*/JLS 

L.3\ 

*/.)g 

71*  ? 

1  f//.J  1  f  1 

jT4  ?.  7 

71C.7 

— 

_ 

- 

- 

TOTAL  TRUE  POWER 
DC  INPUT  WATTS 


EFF  *  DC  INP 
REGULATION:  2% 


X  100 


X-V4 


RATED 


RATED 


UNITY  {INDUCTIVE  | 


■jz.ol  jjra.c  : 


—■4-^/?^  J 

. - .  j 

2A-/.  L.  i 

g*,/ 


/a -/o  I 
/*>•/£  I 
?ll.Q  ! 
^/■3  i 


!  /Jo?.  9  ! 

i  i 


-  ;  _ i 

2JHl£i££i^4 

- 


1 


i 


AT:  60VDC  INPUT 


60Hz  OUTPUT  FREQ 


(Output  Connected  in  Parallel  Mode  of  Operation)  (  /  ^  ^  d  J  , 


LOAD  CONDITION 


DC  INPUT 


VOLTS 


AMPS 


WATTS 


1/4  RATED  1/2  RATED  3/4  RATED 
UNITY  UNITY  UNITY 


,  O 


6  0  0 


j  AC  OUTPUT  (V1 
i  AC  OUTPUT  (v2 


AC  OUTPUT  AMPS 


:>  TRUE  PWR 

'.2*. 

irpi 

PARENT 

PWR  <V1*A 

P.F.  ( 


EFFICIENCY  (% 


RATED  RATED 
UNITY  INDUCTIVE 


-7? 

79.  y 

77. 

EFF  =  -TRUE  .POWER _ 

DC  INPUT  WATTS  A 


REGULATION:  256 


AT:  40VDC  INPUT 

400Hz  OUTPUT  FREQ 


INDUCTIVE 

LOAD 


(Output  Connected  in  30,  4  Wire  Operation) 

LOAD  CONDITION  1/4  RATED  1/2  RATED  2 

_  UNITY _ UNITY 

VOLTS  #0,0  #6.0  | 


1/2  RATED  3/4  RATED 
UNITY  UNITY 


VOLTS 

DC  INPUT  AMPS 

_ WATTS 

AC  OUTPUT  -L1~I.'Q. 
VOLTS  (Vl)  L2-L0 


# 6.0 

_ 


2.?  t,*.b 


L3-L0  i 
L1-L0 


AC  OUTPUT 


I  i  T  n  t  r\  ) 

I  VOLTS  (v2)  ;-**&■=** - r 

■  A  L3-L0  ( 


t  LI 

■:|  AC  OUTPUT  _  _ 

I  AMPS  -±£- 

_ L3 

LI 

TRUE  POWER  _  _ 

(v2.a) 

Z_  L3 

APPARENT  LI 

POWER  _  0 

(VcA)  ±2— 

_ L3 

P.F.  LI 

V2*A.  .  L2  ' 

vA  }  ur 

TOTAl.  TRUE  POWER 


r  TRUE  POWER 

<VA) 

V  “ 

-  APPARENT 
.  POWER 
~  (V^A) 

;>  P.F. 
f-l  V2.A 

^  Vj*A 


o.3 

i  ZJO.X- 

/Jo*o 

'o .  / 

yj>o,o 

/jo.o 

o,  / 

/Jo,i 

/Jo  •  O 

*/ 

y./7 

in 

93 

</.-2 

~0/,  7 

o  V‘  6 


?Q.6 

</J<f 


TOTAL  APPARENT  PWR 
EFFICIENCY  (%) 


TOTAL  TRUE  POWER 
DC  INPUT  WATTS 


RATED  |  RATED 
UNITY  INDUCTIVE 

440.0  I  1/0.0 

jj  tjbt 

_ r  .  I  . ///•£_ 

-  I  //A  7 

-  _  //?■? 


Z2o\  c 

/Zo.t 

r.zz 
w  i 

>9*4  I 


9/tf  I 
9/.Z'~ 1 


t>f7V 

/5V/.Z 

- _ L 

— 

1 

?/Q  1 

?J./ 

iii22JL 

SaD 

LUlMl 

\  -77,  J 

T  ’77_ J 

J.yao.c 

~HmKL 

7?-t-  1 


(0.8 


X  100 


REGULATION:  2% 


AT:  40VDC  INPUT 

400Hz  OUTPUT  FREQ 


>  -j 


LOAD  CONDITION 

1/4  RATED 
UNITY 

1/2  RATED 
UNITY 

3/4  RATED 
UNITY 

RATED 

UNITY 

RATED 

INDUCTIVE 

DC  INPUT 

VOLTS 

V6.6 

</c.o 

4/6.6 

AMPS 

V?.?# 

.  6  p.  t* 

9/./ 

ry.f 

WATTS 

97f.o 

/9a  2.  O 

27^.0 

3&7C.O 

33?2.« 

AC  OUTPUT  (vl) 

//y.t. 

AC  OUTPUT  (v2) 

s/J.  9 

//%? 

//% •£> 

//%r 

9/0 

AC  OUTPUT  AMPS 

/*.</£* 

/P.TL 

- 2  9.  </<* 

gJflUE  PWR  (V29 

JV93.J 

32/7-S 

J2C79.0 

APPARENT  PWR  (Vl"  A* 

3*42,/ 

V,.  A 

P-P-  </.A  > 

. 

1 

EFFICIENCY  (%) 

7?.3 

/V./ 

79.e> 

' 


>(o 


EFF  = 


TRUE  POWER 


DC  INPUT  WATTS 
REGULATION:  2% 


X  100 


to 


AT:  60VDC  INPUT 

400Hz  OUTPUT  FREQ 


m 


(Output  Connected  in  30,  4  Wire  Operation) 


LOAD  CONDITION 

1/4  RATED 
UNITY 

1/2  RATEE 
UNITY 

3/4  RATED 
UNITY 

RATED 

UNITY 

|  RATED 

[inductive 

1 

-  DC  INPUT 

VOLTS 

Z.0.6 

tc.o 

Co  »o 

£6.9 

6  0.o 

AMPS 

sz.sr 

VL.Zg 

l/’/f 

r>.ar 

WATTS 

/a/9,  y 

/  9  i~y-f 

-2  7,9// 

J  7/7.o 

^C  OUTPUT 
VOLTS  (Vl) 

L1-L0 

mm 

//f.  r 

L2-I.0 

* 

— 

— 

0m 

//T.r  ■ 

I.3-I.0 

mm 

_ 

///•<  i 

:  AC  OUTPUT 

si  V&TS  (V2) 

LI -1.0 

/^PO_ 

S3  »■* ... 

//%? 

/jin  |  i/n  i 

L2— 1.0 

y/9. 9 

i/m 

//?•? 

//?.?  i  -30'S  j 

L3-L0 

//%■) 

/nr 

//9.9 

//•?.?  i  ?/•>  ! 

•AC  OUTPUT 
AMPS 

LI 

A  90 

4./C 

c.rt 

P-J?  i  f-T?  ! 

L2 

/•  73 

v.  ti 

?'7T- 

L3 

f.P~) 

4./ *2 

s.,/9 

9.3^ 

1.9C. 

r~ 

:  TRUE  POWER 
-  \V2<  A) 

LI 

99?.  /  1 

i 

L2 

J*3./.  Z. 

ra/.f- 

?  </£..  ? 

/MJE/ 

mn  i 

L3 

?ya.y 

! 

/APPARENT 

3»ower 

(V1*A) 

LI 

_ 

1  //Z7.o  1 

L2 

— 

_ . 

- 

-  j  n9i y  i 

L3 

M 

mm 

_ 

-  i  miA. 

P.F. 

:  v_*  a 

LI*  - 

— 

mm 

•77  1 

L2 

— 

w 

— 

mm 

*7JP  0 

IV-^A  ' 

L3 

— 

■■ 

—  1 

_'?7  J 

TOTAL  TRUE  POWER 

C23.0 

j  ?pt  r 

jcffy 

;®TAL  APPARENT  PWR 

EFFICIENCY  (%) 

n  .o 

7£-y 

2h£ 

S>0.2 

t£JDi 

(0.8 


EFF  = 


TOTAL  TRUE  POWER 
DC  INPUT  WATTS 


X  100 


'TrSZ 


at) 


REGULATION:  2% 


AT:  60VDC  INPUT 

400Hz  OUTPUT  FREQ 


(Output  Connected  in  Parallel  Mode  of  Operation)  f  /  Cp 


|  LOAD  CONDITION 

DC  INPUT 

VOLTS 

AMPS 

WATTS 

AC 

OUTPUT 

(V1 

AC 

OUTPUT 

(V2 

AC  OUTPUT  AMPS 


v2.a 


TRUE  P'vR 


ARENT  PWR  (V1*  A) 


p:f.  ( 


EFFICIENCY 


1/4  RATED  1/2  RATED 
UNITY  UNITY 


(,0.0 


60.*) 


?C.~? 


3/4  RATED 
UNITY 


7%Z 


•  • ,  f ) 

'  '  y 


RATED  j  RATED 
UNITY  IlNDUCTIVE 


fo.  O 


■77 


7f.O 


EFP  =  TRUE  POWER 

DC  INPUT  WATTS 

REGULATION:  256 


X  100 


